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ELECTRICAL OUTLET WITH PROTECTIVE
COVER

PRIORITY CLAIM

This application 1s based on and claims the priority under
35 U.S.C. §119 of German Patent Application 100 14 500.0,
filed on Mar. 23, 2000, the entire disclosure of which 1s

incorporated herein by reference.

FIELD OF THE INVENTION

The invention relates to an electrical outlet or receptacle
with a protective cover that 1s slidable to selectively cover or
uncover the electrical contact socket openings of the elec-
trical outlet, mnto which the electrical contact pins of a
mating electrical plug may be inserted for establishing an
clectrical connection. This electrical outlet 1s particularly
suitable for use 1n an aircraft, and 1s to be arranged close to
a passenger seat in an aircraft, for providing electrical power
to portable electrical and electronic devices such as laptop
computers, compact disk and cassette tape players, and the

like.

BACKGROUND INFORMATION

Due to the ever expanding availability and use of portable
electrical and electronic devices, such as laptop computers,
compact disk players, cassette tape players, and the like,
there has been an increasing demand by passengers to also
use such devices during flight 1n an aircraft. Since the battery
or accumulator capacity of such devices 1s not suflicient for
powering the devices during longer flight durations, there 1s
further a demand for electrical outlets arranged 1n or near
passenger scats 1n an aircraft, 1n order to provide electrical
power for powering such passenger convenience devices.
However, 1n view of the dangers of electromagnetic inter-
ference 1n an aircraft and for various other reasons, it 1S not
possible, 1.e. 1t 1s not allowed, for passengers to operate any
desired electrical or electronic device.

In order to control the types of electronic devices that may
be plugged 1nto electrical outlets provided for passenger use
in the aircraft, regulations specily the type or functional
features of electrical outlets that may be provided in an
aircraft. In this context, an electrical outlet 1s required, 1nto
which typical commercially available electrical plugs waill
not fit without a special adapter. This prevents a passenger
from plugging an electrical device into the electrical outlet
unless the passenger has been provided with the special
adapter. Such an adapter must fulfill the following require-
ments. The adapter must provide the possibility of connect-
ing to a hypertronic electrical outlet with a 15 volt d.c. outlet
voltage. Also, the adapter must be able to deliver or derive
the necessary supply voltage required by a laptop computer
or the like, from the 15 volt d.c. voltage that 1s available
from the outlet. Also, the adapter must provide the speciiic
coniiguration of the electrical contact socket openings to
mate with the respective electrical plug of the laptop com-
puter or the like.

It 1s a disadvantage of using such adapters, that it becomes
necessary to constantly develop and provide new adapters
for aircraft applications, necessitated by the rather rapid
changing of models and electrical connection requirements
of various electrical and electronic devices such as laptop
computers and the like. As a result, 1t becomes an ongoing
burden to provide updated adapters. Moreover, the avail-
ability of a suitable adapter 1s not always ensured, so that a
passenger will not necessarily be able to use the intended
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clectrical or electronic device i1n the aircraft. A further
disadvantage 1s that the necessary adapters are not provided
by the manufacturers of the laptop computers or other
devices, so that a suitable compatibility between the laptop
computer or other device and the aircraft electrical outlets 1s
not always ensured.

It 1s also generally known in the art to provide an
clectrical outlet with a protective cover that selectively
closes or opens the electrical contact socket openings, so as
to selectively allow or prevent the contact pins of an
clectrical plug to be 1nserted 1nto the socket openings of the
clectrical outlet. Generally, such a protective cover 1s slid-
able 1n a direction perpendicular to the axis of the electrical
outlet, and includes a sloping surface or the like, so that the
contact pms of an electrical plug being inserted into the
socket openings will cause the protective cover to be pushed
slidingly aside, so as to allow the contact pins to be inserted
into the socket openings and thereby establish an electrical
connection. Such an electrical outlet may further include a
locking or latching mechanism that selectively prevents the
protective cover from being pushed shidingly out of its
position covering the socket openings. Special measures
must be carried out in order to unlatch the latching mecha-
nism.

More particularly, a variety of different electrical outlet
conflgurations or structures have become known in this
context. For example, published British Patent Specification
GB 612,486 discloses an electrical outlet that imncludes a
protective mechanism for covering the electrical contact
socket openings thereof, in the form of two flat insulating
plates. These 1nsulating plates are generally urged and held
into a rest position by one or two compression springs,
particularly by the influence of the springs respectively
pressing against a protrusion of each respective insulating
plate. In this resting position, the msulating plates are 1 a
pivoted position in which they are blocked from sliding 1n a
direction necessary for uncovering the socket openings. By
inserting the ground contact pin of an electrical plug 1nto a
corresponding opening of the electrical outlet, this ground-
ing contact pin of the plug causes the insulating plates to
pivot into an unlocked or unblocked position. Then, as the
clectrical plug 1s inserted further 1nto the electrical outlet, the
conductor pins being 1nserted 1nto the corresponding socket
openings cause the insulating plates to slide 1nto a further
position 1n which they open or uncover the corresponding

socket contacts of the electrical outlet.

Published European Patent Application EP 0,539,093
discloses an electrical outlet with two contacts for connect-
ing with the pin contacts of an electrical plug. The electrical
outlet includes a shutter element which covers two socket
openings provided in the front face wall of the electrical
outlet, when this shutter element 1s 1n a closed position.
Also, the shutter element 1s latched 1n this closed position,
1.€. 1s prevented from sliding out of the closed position into
an open position 1in which the socket openings are uncov-
ered. The shutter element 1s unlatched by the 1nsertion of the
oround contact pin or a protrusion of the electrical plug.
Particularly, the ground contact pin spreads apart two latch-
ing legs of the shutter element, so as to disengage these
latching legs from a fixed latching element. Then, the
insertion of the electrical contact pins of the electrical plug
into the corresponding socket openings of the electrical
outlet causes the shutter element to slide out of the way, to
allow the contact pins to enter into the socket contacts of the
electrical outlet 1n order to establish the electrical connection
therebetween.

German Utility Model DE 92 11 368 U1 discloses a safety
contact plug connector or electrical outlet including an
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clectrical plug and a housing that 1s closeable or coverable
by a cap. The housing includes a base body made of an
clectrically insulating material, with shielding contacts as
well as two contact sleeves or sockets for respectively
receiving the contact pins of a profiled electrical plug. The
plug can be inserted 1nto an appropriately formed recess of
the cap. The floor of this recess 1s provided with holes
through which the contact pins of the plug are 1nserted. An
essentially T-shaped blocking element is rotatably arranged
between the floor of this recess and the free ends of the
contact sleeves 1n the housing. The T-shaped blocking
clement 1s biased by a spring to rotate into a blocking
position. A flange of the blocking element protrudes into the
space between the two holes 1n the floor of the recess and the
free ends of the contact sleeves. An unlatching pin 1is
arranged on the electrical plug. When the plug 1s inserted
into the recess, this unlatching pin passes through an
unlatching hole 1n the floor of the recess and then bears on
or acts on an adjusting surface on a web of the blocking
clement. Thereby, the blocking element 1s moved or par-
ticularly rotated against the pre-biasing spring forces, and
the flange of the blocking element uncovers the space
between the floor of the recess and the free ends of the
contact sleeves, so that the contact pins of the plug can be
inserted 1nto the contact sleeves.

Published European Patent Publication EP 0,763,875 Al
discloses an electrical plug connection including an electri-
cal plug and an electrical outlet. The openings of the plug
contact sockets are usually covered by a surfacially extend-
ing or plate-shaped closure element that 1s slidably arranged
in the housing of the electrical outlet. An adapter fitted onto
the electrical plug serves to move the closure element so as
to open the socket openings for the purpose of 1nserting the
contact pins of the electrical plug mto the plug contact
sockets of the electrical outlet. For this purpose, the adapter
includes an unlocking or unlatching pin, which cooperates
with the slidable closure element upon inserting the plug
into the outlet, 1n order to achieve a sliding displacement of
the closure element and thereby to uncover or open the
socket openings of the contact sockets. Particularly, the
unlatching pin of the adapter presses down on a flexible latch
member of the closure element, so as to be moved clear of
a fixed latching element, and thereby allow the closure
clement to be slidingly displaced by the contact pins of the
plug being 1nserted 1nto the corresponding socket openings.
Thereby, 1t becomes possible to 1nsert the pin contacts of the
electrical plug into the socket contacts of the electrical outlet
so as to establish the electrical connection therebetween.

Published European Patent Application EP 0,646,990 Al

discloses an electrical outlet that includes a closure element
that selectively covers the socket openings of the socket
contacts. Upon 1nsertion of an electrical plug into the
electrical outlet, the closure element 1s slidable 1n a direction
perpendicular to the axis of the electrical outlet, and par-
ficularly 1n a prescribed direction, so as to selectively open
or uncover the socket openings. The closure element is
biased to slide 1nto the closed position by the spring force of
a compression spring. The closure element is usually also
locked or latched into this closed position. An adapter 1s
provided on the electrical plug, whereby the adapter has two
unlatching pins that are inserted 1nto corresponding holes in
the housing, 1n order to unlatch the closure element. In this
arrangement, 1t 1s disadvantageous, that the adapter must be
arranged onto the electrical plug each time before being able
to establish the electrical connection, 1.e. before being able
to msert the electrical plug 1nto the electrical outlet. Also, the
adapter must be exactly properly positioned on the electrical
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plug 1n order that the unlatching pins will be properly guided
into the corresponding openings for the purpose of unlatch-
ing the closure element, while the contact pins are inserted
into the socket openings. Also the latching mechanism 1s
rather complex.

SUMMARY OF THE INVENTION

In view of the above it 1s an object of the invention to
provide a safety electrical outlet including a protective cover
of the above described general type, which 1s especially
coniigured so that an electronic or electrical device can be
casily plugged 1nto the electrical outlet using the standard
power cable and associated electrical plug prescribed by the
manufacturer of the device, without requiring any special
complicated measures. Particularly, the inventive electrical
outlet shall accept a standard electrical plug without requir-
ing an adapter mounted on the electrical plug. The invention
further aims to avoid or overcome the disadvantages of the
prior art, and to achieve additional advantages, as apparent
from the present specification.

The above objects have been achieved according to the
invention in an electrical outlet including a housing that
comprises a receptacle housing having socket openings
therein, and a housing block with socket contacts therein,
whereby the contact pins of an electrical plug may be
inserted through the socket openings to engage into and
make contact with the socket contacts. The electrical outlet
further 1mncludes a closure element slidably arranged in the
housing block so as to be slidable substantially perpendicu-
larly to the insertion axis between a first position in which
it covers or closes the socket openings (or rather blocks
respective 1nsertion paths extending from the socket open-
ings to the socket contacts), and a second position in which
it uncovers or opens the socket openings. The closure
clement includes sloping surfaces, which are pressed against
by the contact pins of the electrical plug as the plug 1s
inserted, so that the sloping surfaces cause a lateral force to
be applied to the closure element, causing the closure
clement to slide from the closed position to the open
position.

Further according to the invention, a mechanism 1s pro-
vided for latching the closure element 1n the closed position,
to prevent the closure element from sliding into the open
position. The latching mechanism includes a latching ele-
ment comprising a latching pawl connected to a mounting
clement by a connector web. The latching element, or at
least the latching pawl thereof, 1s displaceable 1n a direction
substantially parallel to the plug insertion axis of the elec-
trical outlet. The latching pawl 1s ordinarily urged by a
spring 1nto a latching position, in which the latching pawl
engages the closure element so as to prevent the closure
clement from shiding from the closed position mnto the open
position. By displacing the latching pawl in a direction
agaimnst the spring bias force substantially parallel to the
insertion axis, the latching pawl 1s disengaged from the
closure element so that the closure element can slhidingly
move from the closed position mto the open position.

The entire latching element may be slidably received 1n
the housing block, so that the entire latching element may
slide parallel to the insertion axis for latching or unlatching
the closure element. However, preferably, the mounting
clement of the latching element 1s fixed 1n the housing block,
¢.g. press-fit into a groove extending parallel to the insertion
ax1s 1in the housing block, and the connector web and/or the
latching pawl are elastically flexible, so that the latching
pawl may be flexibly deflected 1n a direction parallel to the
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insertion axis, for selectively latching or unlatching the
closure element.

The 1ventive arrangement or combination preferably
further includes an adapter that is fitted on the electrical
outlet. Particularly, the adapter includes an adapter body that
1s pressed against the floor surface of the receptacle recess
of the electrical outlet, as well as an unlatching pin that
protrudes from the adapter body and 1s inserted into the
clectrical outlet housing so as to exert an axial force against
the latching element and particularly the connector web or
the latching pawl thereof 1n a direction parallel to the
insertion axis. In this manner, the adapter and particularly
the unlatching pin thereof displaces the latching pawl 1n the
insertion axis direction so as to disengage the latching pawl
from the closure element. Then, when the contact pins of an
ordinary electrical plug are inserted through corresponding
holes 1 the adapter and into the socket openings of the
clectrical outlet, the contact pins will press against the
sloping surfaces of the closure element and cause the closure
clement to shide from the closed position 1nto the open
position. Then, further insertion of the contact pins of the
clectrical plug will bring the contact pins into electrically
contacting engagement with the socket contacts.

According to further particular details of the invention,
the closure element includes an elongated guide body and
two closure arms or legs arranged laterally and longitudi-
nally relative to the elongated guide body. The sloping
surfaces are respectively provided on the closure arms. The
clongated guide body 1s slidingly received 1n a groove 1n the
housing block or the receptacle housing and 1s, for example,
biased into the closed position by a compression spring. The
clongated guide body further includes a latch recess, latch
opening or latch protrusion that 1s configured and adapted to
be engaged by the latching pawl of the latching element.

Alternatively, the closure element and the latching ele-
ment may have any respective coniigurations that achieve
the general features of the invention.

An advantage of the invention 1s that the electrical outlet
remains “locked”, 1.e. an electrical plug cannot be inserted
in the electrical outlet, unless the adapter has been inserted
into the electrical outlet. Thus, the adapter essentially serves
the function of a key that unlocks the electrical outlet to
make 1t available for use. Once the adapter has been 1nserted
into the electrical outlet, then a conventional electrical plug
can be 1nserted 1nto the electrical outlet, whereby the contact
pins thereof cause the closure element to be slidingly moved
from the closed position to the open position, so that the
contact pins can be further inserted to make a contact
connection with the socket contact elements of the electrical
outlet. The closure element prevents accidental or passing
msertion of other items 1nto the electrical outlet, even 1f the
adapter has been inserted to “unlock™ the outlet.

Since the adapter 1s allocated to and mserted in the
electrical outlet (rather than being mounted on the electrical
plug), this combination of the adapter and the electrical
outlet ensures that an electrical plug can be plugged 1nto the
clectrical outlet 1n a routine manner, without requiring
special measures to be taken by the passenger or other user
of the electronic or electrical device that 1s to be plugged 1n.
Particularly, there 1s no need for the user of the device to first
attach an adapter onto the electrical plug of his electrical or
electronic device. To the user, the arrangement of the adapter
on the electrical outlet 1s essentially “transparent” and not
troublesome or conspicuous, and the user must simply plug
his electrical plug into the electrical sockets in the ordinary
manner.
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A further advantage of the mmventive arrangement 1s that
it achieves the intended purposes with a rather simple
structural arrangement of simple components, which carry
out their functions directly by sliding and/or deflecting, and
without requiring complicated pivoting or compound
motions.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be clearly understood, it
will now be described in connection with example
embodiments, with reference to the accompanying
drawings, wherein:

FIG. 1 1s a perspective view of an electrical outlet
according to the invention, with a connected electrical
supply cable, which 1s suitable for installation on or adjacent
to an aircraft passenger seat;

FIGS. 2A and 2B are each partial views of an exploded
view of the electrical outlet according to the invention;

FIG. 3A 1s a sectional view of the components of FIGS.
2A and 2B 1 the assembled condition, wherein a safety
adapter has been partially inserted, but not yet far enough to
unlatch the latching element from the closure element;

FIG. 3B 1s an enlarged detail view of the detail portion
I[1IB of FIG. 3A;

FIG. 4A 1s a sectional view similar to FIG. 3A, but
showing the safety adapter fully inserted to unlatch the
latching element from the closure element; and

FIG. 4B 1s an enlarged detail view of the detail portion
IVB of FIG. 4A.

DETAILED DESCRIPTION OF PREFERRED
EXAMPLE EMBODIMENTS AND OF THE
BEST MODE OF THE INVENTION

FIG. 1 shows an electrical outlet 1 according to the
invention 1n perspective. The electrical outlet 1 comprises a
housing that includes a receptacle housing 1A defining a
receptacle recess 1B therein, a main housing block §, and a
housing backplate 5A, which are assembled to each other
with screws or the like. The bottom or back of the receptacle
recess 1B 1s bounded by a floor surface 1C, 1n which typical
contact socket openings 23 and a ground socket opening 24,
as well as an unlatching pin hole 22 are provided. These
openings 23 and 24 and the hole 22 allow access 1nto the
interior of the electrical outlet 1. Namely, a conventional
clectrical plug can be mserted with 1ts pins into the openings
23 and 24, and a special adapter according to the invention
can be inserted into the hole 22, as will be described 1n
greater detail below. This conventional electrical plug (not
shown) is, for example, provided on the end of an electrical
power cord leading to a conventional electrical or electronic
device, such as a laptop computer, a cassette tape player, or
the like. To provide the electrical power required by this
device, the electrical outlet 1 1s 1nstalled 1n the direct vicinity
of a passenger seat 1n an aircraft, and 1s connected by an
clectrical supply cable 2 and a connector 3 to an onboard
clectrical supply net of the aircrafit.

The exploded view of FIGS. 2A and 2B shows further
details of the internal components of the electrical outlet 1.
Particularly, the outlet 1 1s assembled from the main housing
block 35, the housing backplate 53A and various internal
components 3B and socket contact elements 6A arranged in
the housing block 5 and/or between the housing block § and
the housing backplate SA, to form a housing component
block 4, which 1s further assembled with the receptacle
housing 1A by bolts or screws 25 or the like. The socket




US 6,425,773 B2

7

contact elements 6A are arranged 1n respective socket con-
tact recesses 6 1n the housing block 5§, with respective
contact pin msertion paths leading from the contact socket
openings 23 respectively to the socket contact elements 6A
in the contact recesses 6. Further components such as
clamping elements, spring elements, and connector elements
may be arranged in the housing 1n any conventionally
known configuration and arrangement. The particular details
of the mternal components 5B, the socket contact elements
6A, the housing backplate SA, and even the receptacle
housing 1A and the housing block § are not especially
significant for the present invention. Instead, these compo-
nents may have any conventionally known configuration and
arrangement, as long as they accommodate the special
inventive elements and configuration that will be described

below.

Further according to the 1invention, the electrical outlet 1
includes a closure element 7, which may be generally
disk-shaped or plate-shaped with one or more sloping sur-
faces 10 thereon to cause a lateral sliding force when the
contact pins of an 1nserted electrical plug press against these
sloping surfaces. In a particular 1llustrated example
embodiment, the closure element 7 includes an elongated
ouide body 8 and two closure legs or arms 9 arranged
laterally and protruding longitudinally from the elongated
ouide body 8. These closure arms 9 are respectively pro-
vided with the sloping surfaces 10, facing outwardly toward
the contact socket openings 23 of the receptacle housing 1A,
and facing away from the socket contact recesses 6 and
contact elements 6A 1n the electrical outlet 1. The sloping
surfaces 10 are spaced apart from one another by the same
spacing distance as the two contact socket openings 23,
which corresponds to a typical or standard spacing distance
between the contact pins of a standard electrical plug.

The elongated guide body 8 1s slidingly received, prefer-
ably 1n a groove, 1n the housing block 35, to be slidable in a
direction substantially perpendicular to the msertion axis A
of the electrical outlet 1 1n at least one sliding direction. The
phrase “substantially perpendicular” means within an ordi-
nary range of manufacturing tolerance and variance about a
true perpendicular arrangement e.g. within +/- 5° from true
perpendicular. A similar understanding applies to the phrase
“substantially parallel”.

The closure element 7 1s usually urged into a closed
position, for example being biased into the closed position
by a spring 7A, and 1s slidably movable to an open position,
in which the sloping surfaces 10 and the closure arms 9 have
been slidingly displaced away from the respective insertion
paths extending from the contact socket openings 23 to the
socket contact recesses 6, to allow the contact pins of an
clectrical plug to be inserted thereinto.

Further according to the invention, the electrical outlet 1
additionally includes a latching element 11 comprising a
latching pawl 12, that 1s movable 1n a direction substantially
parallel to the insertion axis A defined by the direction of
insertion of the electrical plug into the outlet 1. The latching
pawl 12 1s ordinarily 1n a latching position in which it
engages a catch structure, namely a catch element or catch
recess 15 of the closure element 7, for example preferably a
catch recess 15 provided 1n the elongated guide body 8.
Thereby, the latching pawl 12 prevents the closure element
7 from shiding from the closed position to the open position.
The latching element 11 and particularly the latching pawl
12 thereof 1s urged 1nto the latching position by a compres-
sion spring 16.

The latching element 11 preferably further includes a
mounting element 14 that 1s received 1 a groove that runs
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parallel to the 1nsertion axis A 1n the housing block § or 1n
the recess housing 1A. The latching pawl 12 1s connected to
the mounting e¢lement 14 by a connector web 13. This
mounting clement 14 may be slidably received in the
corresponding groove 1n the housing block 5, whereby the
entire latching element 11 1s slidably displaceable 1 a
direction parallel to the insertion axis A for selectively
engaging or disengaging the latching pawl 12 relative to the
closure element 7. Alternatively, the mounting element 14 1s
fixedly secured 1n the corresponding groove in the housing
block 5, e¢.g. by a tight press fit, while the connector web 13
and/or the latching pawl 12 1s elastically flexibly bendable
so that the latching pawl 12 may be flexibly deflected in the
direction parallel to the insertion axis A for selectively
engaging or disengaging the latching pawl 12 relative to the

closure element 7.

By the combined effect of the closure element 7 and the
latching element 11, further in connection with the respec-
five biasing spring or springs, the closure element 7 closes
the contact socket openings 23, until the closure element 7
1s slidingly displaced to the open position. But the closure
clement 7 1s latched 1n 1ts closed position by the latching
clement 11, so that 1t cannot be slidingly displaced from the
closed position to the open position until the latching pawl
12 1s displaced 1n a direction substantially parallel to the
insertion axis A so as to disengage the latching pawl 12 from
the closure element 7. This unlatching operation 1s achieved
by an adapter 17 according to the ivention.

As shown 1n the exploded view of FIG. 2A, the adapter 17
includes a planar disk body 18, and an unlatching pin 19
protruding perpendicularly from the planar disk body 18,
which may both be made of a molded integral plastic or
other electrically insulating material. The adapter 17 may
further include a protruding pin or shaft stub 21 that may
serve the function of a hand grip and/or an alignment pin for
conveniently inserting the adapter 17 into the receptacle
recess 1B so that the unlatching pin 19 reaches into the
unlatching pin hole 22. In this context, the adapter 17 and
particularly the disk body 18 thereof has a shape generally
matching the shape of the floor surface 1C of the receptacle
recess 1B, so that the disk body 18 lies flatly along the floor
surface 1C 1n 1ts installed position.

When the adapter 17 is installed, 1.e. mounted on the
clectrical outlet 1, the unlatching pin 19 thereof reaches
through the unlatching pin hole 22 1n the floor surface 1C,
so as to reach 1nto the mterior of the receptacle housing 1A,
and presses against the latching element 11 1n a direction
substantially parallel to the 1nsertion axis A. Particularly, 1n
the 1llustrated embodiment, the unlatching pin 19 presses
against the connector web 13 or against the latching pawl 12,
so as to flexibly bendably deflect the latching pawl 12
against the biasing force of the compression spring 16.
Thereby the latching pawl 12 releases the closure element 7
by disengaging from the catch element or recess 15. As a
result, the closure element 7 1s now free to slide in a
direction substantially perpendicular to the insertion axis A.
The adapter disk body 18 and/or the unlatching pin 19 are
received 1n the corresponding parts of the electrical outlet
with a friction fit, or with detents, so that the unlatching pin
1s held securely 1n its 1nserted position deflecting the latch-
ing pawl 12 against the spring bias force of the spring 16.

Thus, once the adapter 17 has been inserted into the
electrical outlet 1 as described above, then a conventional
clectrical plug may be inserted into the electrical outlet 1.
Particularly, as the electrical plug 1s inserted into the recep-
tacle recess 1B, the contact pins of the plug first pass through

holes 20 provided 1n the disk body 18 of the adapter 17 at
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a proper spacing distance to receive the contact pins. The
contact pins proceed further through the contact socket
openings 23 provided 1n the floor surface 1C of the recep-
tacle recess 1B. Then the free forward ends of the contact
pins of the electrical plug press against the sloping surfaces
10 of the closure element 7 and thereby exert a pressing
force, which 1s transformed by the sloping surfaces 10 into
a laterally directed force component that causes the closure
clement 7 to slhide from the closed position to the open
position. Thereafter the contact pins of the electrical plug,
being inserted proceed further to engage into the socket
contact recesses 6 1n the housing block 5 so as to establish

an electrical connection with the socket contact elements
6A.

When the electrical plug 1s removed, the closure element
7 slides back to the closed position, ¢.g. under the influence
of the biasing spring 7A. The adapter 17 may be left 1n place
in and on the electrical outlet 1f the outlet 1s to remain
“unlocked” for further use. Alternatively, the adapter 17 may
be removed the electrical outlet 1s to be locked to prevent
further use thereof.

Although the invention has been described with reference
to specific example embodiments, it will be appreciated that
it 1s 1ntended to cover all modifications and equivalents
within the scope of the appended claims. It should also be
understood that the present disclosure includes all possible
combinations of any individual features recited 1n any of the
appended claims.

What 1s claimed 1s:

1. An electrical outlet arrangement including an electrical
outlet that comprises:

a housing having at least two socket openings adapted to
receive contact pins of an electrical plug inserted
therein extending along an insertion axis;

clectrical contacts arranged 1n said housing respectively in
alignment with said socket openings parallel to said
mnsertion axis;

a closure element that 1s slidably arranged 1n said housing
on a plane extending substantially perpendicularly to
said msertion axis between said socket openings and
said electrical contacts so that said closure element 1s
slidable along said plane between a closed position 1n
which said closure element blocks respective insertion
paths extending from said socket openings to said
clectrical contacts and an open position 1n which said
closure element does not block said insertion paths,
wherein said closure element includes at least one
sloping surface that 1s positioned in at least one of said
insertion paths facing toward at least one of said socket
openings when said closure element 1s 1n said closed
position, and wherein said closure element further
includes a catch structure; and

a latching element including a latching pawl arranged 1n
said housing, wherein said latching pawl 1s movable 1n
a direction substantially parallel to said mnsertion axis
between a latched position in which said latching pawl
engages said catch structure of said closure element and
prevents a sliding displacement of said closure element
from said closed position to said open position, and an
unlatched position 1n which said latching pawl 1s dis-
engaged from said catch structure and does not prevent
said sliding displacement of said closure element.

2. The electrical outlet arrangement according to claim 1,
wherein said latching element further includes a mounting,
clement that 1s fixedly secured in said housing and a con-
nector web that connects said latching pawl to said mounting
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element, and wherein at least one of said connector web and
said latching pawl is elastically flexibly deflectable m said
direction substantially parallel to said insertion axis to
provide said latching pawl being movable 1 said direction
substantially parallel to said insertion axis.

3. The electrical outlet arrangement according to claim 1,
wherein said latching element further includes a mounting,
clement that 1s slidably arranged 1n a groove 1n said housing
extending substantially parallel to said insertion axis, and a
connector web connecting said latching pawl to said mount-
ing eclement so that said latching element 1s slidable to
provide said latching pawl being movable 1n said direction
substantially parallel to said insertion axis.

4. The electrical outlet arrangement according to claim 1,
wherein said electrical outlet further comprises a first com-
pression spring arranged 1n said housing and bearing against
a portion of said latching element so as to spring-bias said
latching pawl toward said latched position.

5. The electrical outlet arrangement according to claim 1,
wherein said closure element 1s one single unitary piece that
blocks said respective insertion paths of both of said at least
two socket openings.

6. The electrical outlet arrangement according to claim 1,
wherein said closure element comprises an elongated guide
body that 1s slidingly received 1in a groove extending sub-
stantially perpendicularly to said insertion axis 1n said
housing, and two closure arms extending longitudinally
from said guide body respectively at two opposite sides
thereof, wherem said catch structure 1s provided on said
cuide body, and wherein said at least one sloping surface
includes two sloping surfaces that are respectively provided
on said two closure arms.

7. The electrical outlet arrangement according to claim 1,
wherein said closure element 1s slidingly received 1n a
oroove 1n saild housing extending substantially perpendicu-
larly to said insertion axis, such that said closure element is
linearly slidable along said groove.

8. The electrical outlet arrangement according to claim 1,
further comprising a second spring arranged 1n said housing
and bearing against said closure element so as to spring-bias
said closure element toward said closed position.

9. The electrical outlet arrangement according to claim 1,
further including an adapter mounted on said electrical
outlet, wherein said adapter comprises an adapter body and
an unlatching pin protruding from said adapter body, said
housing of said electrical outlet further has an unlatching pin
hole therein allowing access to said latching element, and
said adapter 1s arranged with said unlatching pin inserted
into said unlatching pin hole and pressing against a portion
of said latching element so as to displace said latching pawl
from said latched position to said unlatched position and
hold said latching pawl 1n said unlatched position.

10. The electrical outlet arrangement according to claim
9, wherein said latching element further includes a mounting,
clement that 1s fixedly secured 1n said housing and a con-
nector web that connects said latching pawl to said mounting
clement, wherein said connector web 1s elastically flexibly
deflectable 1n said direction substantially parallel to said
insertion axis to provide said latching pawl being movable
in said direction substantially parallel to said insertion axis,
and wheremn a free end of said unlatching pin protruding
away from said adapter body bears against said connector
web so as to flexibly detlect said connector web and thereby
displace said latching pawl 1n said direction substantially
parallel to said insertion axis from said latched position to
said unlatched position and hold said latching pawl in said
unlatched position.




US 6,425,773 B2

11

11. The electrical outlet arrangement according to claim 9,
wherein said housing 1ncludes an external receptacle floor,
said socket openings and said unlatching pin hole are
arranged adjacent to one another 1n said receptacle floor, and
respective hole axes of said socket openings and said
unlatching pin hole extend parallel to each other and define
said 1nsertion axis.

12. The electrical outlet arrangement according to claim
11, wherein said adapter body 1s arranged at least partially
overlapping said receptacle floor and has contact pin holes
therein respectively in registration with said socket open-
Ings.

13. The electrical outlet arrangement according to claim
12, further including an electrical plug comprising a plug
body and at least two electrical contact pins protruding from
said plug body, wherein said plug body 1s arranged against
said adapter body with said contact pins respectively
inserted through said contact pin holes of said adapter body
and said socket openings of said electrical outlet, such that
said contact pins have pushed against said at least one
sloping surface of said closure element and caused said
closure element to slide from said closed position to said
open position, and said contact pins extend respectively
further along said insertion paths into contact with said
electrical contacts of said electrical outlet.

10

15

20

12

14. The electrical outlet arrangement according to claim
12, wherein said adapter body 1s a flat planar disk-shaped
body, and said unlatching pin protrudes perpendicularly
from said disk-shaped body.

15. The electrical outlet arrangement according to claim
14, wherein said housing defines an externally open recep-
tacle recess with a bottom bounded by said receptacle floor,
said disk-shaped body 1s arranged i1n contact with and
extending along said receptacle floor, and said disk-shaped
body has a plan shape matching a contour shape of said
receptacle floor.

16. The electrical outlet arrangement according to claim
14, wherein said adapter further comprises a pin stub pro-
truding perpendicularly from said disk-shaped body on an
opposite side thereof from said unlatching pin.

17. The electrical outlet arrangement according to claim
9, further including an aircraft passenger seat, wherein said
clectrical outlet 1s 1nstalled 1n, on or directly adjacent to said
passenger scat.

18. The electrical outlet arrangement according to claim
1, wherein said housing includes a receptacle housing that
has said at least two socket openings therein and a main
housing block that has said electrical contacts arranged
therein.
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